Introduction {#S0001}
============

A coronary artery fistula is an abnormal connection between a coronary artery and major vessels or cardiac chambers. It is a rare condition with incidence ranging from 0.1% to 0.2% in the general population \[[@CIT0001]\]. However, it has been reported that this incidence varies between 0.6% and 1.5% in patients undergoing invasive cardiovascular imaging \[[@CIT0002], [@CIT0003]\]. The most common site of origin for coronary-cardiac fistulas is the right coronary artery (RCA), and approximately 40% of these arteries drain into the right ventricle or right atrium \[[@CIT0001]\].

The condition is usually asymptomatic, and most cases are revealed by chance during other evaluations. Sometimes, usually after childhood, coronary artery fistulas, especially fistulas draining into the right-side chambers, can become symptomatic by shunting away the myocardial blood flow or backward overload. Fatigue, angina pectoris, palpitations, dyspnea (particularly exertional dyspnea), heart murmur, and even heart failure have been reported in terms of accompanying symptoms \[[@CIT0004], [@CIT0005]\].

Considering the low incidence of this condition and limited previous reports, the management of coronary-cardiac fistulas poses a challenge. Almost all reports state that the closure of a fistula is indicated only when the patient is symptomatic, and prophylactic closure, especially in children, is controversial \[[@CIT0006]\].

At present, the closure of coronary-cardiac fistulas is possible through interventional catheterization techniques, which appear to be the treatment of choice in children \[[@CIT0007], [@CIT0008]\].

However, it seems that surgical closure is safer and more effective, constituting the treatment of choice in most cases \[[@CIT0009], [@CIT0010]\].

Case report {#S0002}
===========

A 54-year-old female patient was referred to our center with a history of 4 months of progressive dyspnea. She did not mention any particular history of cardiovascular disease, and had not undergone any previous intervention.

Transthoracic echocardiography (apical 4-chamber view) revealed a huge (10 × 12 cm) cystic cardiac mass located at the interatrial septum with a compressive effect on both atria ([Fig. 1](#F0001){ref-type="fig"}).

![Transthoracic echocardiography (apical 4-chamber view): huge cystic cardiac mass located at the interatrial septum with a compressive effect on both atria](KITP-11-24086-g001){#F0001}

The dimensions of right atrial (RA) and left atrial (LA) were slightly reduced. In the parasternal view, a dilatation was observed at the end of the RCA with continuous abnormal flow from the RCA to the cyst. The flow entered from the RCA, and no obvious exit was detected, but we could see a significant smoky circular shadow, particularly at the central area of the cyst, as well as swirling color flow in the circumference ([Fig. 2](#F0002){ref-type="fig"}).

![**A**) Transthoracic echocardiography (parasternal view): dilatation at the end of the RCA with continuing abnormal flow from the RCA to the cyst. **B**) Apical 4-chamber view: color view revealed swirling color flow in the circumference of the cyst](KITP-11-24086-g002){#F0002}

The patient\'s Qp/Qs ratio in the continuity equation -- not catheterization -- was 1.3/1.

We found no evidence of a significant left-to-right shunt, probably due to the very small size exit site of the fistula.

Coronary angiography showed normal coronary arteries. Selective right coronary artery injection revealed an unusual finding of a coronary artery fistula originating from the conus branch and draining into a huge cystic mass. However, we were not sure whether it entered the coronary sinus or the right atrium. The patient did not consent to undergo cardiac MRI or CT.

The patient underwent surgery with sternotomy and cardiopulmonary arrest. The aneurysm size was 10 × 12 cm, and it was located between the AAO on the left side and the RAA on the right side, bound superiorly by the innominate vein, inferiorly by the RA, and posteriorly by the LA and RPA.

After dissecting the mentioned aneurysm, we discovered that the fistula originated from the conus branch of the RCA, entering the upper portion of the RA through a very small opening.

The aneurysm was removed, and the entrance of the fistula into the upper portion of the RA was sutured. We explored the heart for another possible anatomical abnormality, but no abnormality was found.

The postoperative course was uneventful, and the patient was discharged 6 days later with no remaining dyspnea and in a stable condition.

Discussion and conclusion {#S0003}
=========================

Coronary-cardiac fistulas are rare; most of them originate from the RCA and drain into the right ventricle (40%), right atrium, pulmonary artery, left atrium, coronary sinus, brachial veins, or even the superior vena cava \[[@CIT0001]\].

The condition is usually asymptomatic. In most symptomatic patients, the symptoms usually begin after the third decade; therefore, in the absence of coronary artery disease, exertional angina is the most relevant finding \[[@CIT0005]\].

Although rare, congestive heart failure, endocarditis, aneurysmal dilatation and rupture are reported as well \[[@CIT0011]\].

The treatment of asymptomatic coronary-cardiac fistulas is controversial, and most authors agree that, in order to avoid late complications, treatment should be restricted to symptomatic cases. On the other hand, some believe that, in the presence of significant shunt or aneurysmal dilatation, closure should be performed, even though the patient is asymptomatic \[[@CIT0001]\].

Despite the development of various high-tech methods of interventional catheterization closure, most authors still agree that surgical closure is the gold-standard treatment in adults. Transcatheter closure is the preferred method of treatment in symptomatic pediatric cases \[[@CIT0012]\].

Using on-pump or off-pump techniques and sternotomy or the minimally invasive approach is controversial.

The highlights of our case include the uncommon presenting symptom (exertional dyspnea), the huge size of the aneurysm (10 × 12 cm), as well as its rare origin (the conus branch), entrance into the upper portion of the right atrium, and very small exit size with no significant effect on the chambers' size. In this case, because of the unclear site of entrance, we decided to employ on-pump surgery using a sternotomy approach.
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